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sequently, their concentrations in these vapors are generally less
than those in bulk gasoline.  In recent years, transfer losses have
come under increasing control, particularly in bulk gasoline facili-
ties.

Simple spillage when customers' tanks are overfilled also con-
tributes to evaporative losses.  Older model cars lose vapors by
"breathing" in response to variations in temperature.  The vapors
are lost both from the tank and from the carburetor.  Newer models,
i.e.5 those manufactured after 1971, are equipped with vapor recovery
systems that are estimated to reduce these emissions by approximately
30% (U.S. Environmental Protection Agency, I977b).

Hydrocarbons, including alkyl benzenes, are present in auto-
mobile exhaust.  They result both from incomplete combustion of
gasoline in the cylinder and from cracking or reforming of the
original gasoline molecules.  The composition of gasoline is re-
flected in the composition of exhaust, but considerable modifi-
cation occurs as well.  For instance, Doelling et al. (1971) and
Wigg jet_ jQ.. (1972) determined that the alkyl benzene content of
exhaust is proportional to that in fuel, whereas Dishart (1970)
reported that the concentrations of alkyl benzenes with low
molecular weights increased by cracking of higher molecular weight
members of this class.

Since 1968, the hydrocarbons emitted in the exhaust of new
automobiles have been reduced by approximately 90% (U.S. Environ-
mental Protection Agency, 1978a).  The most recent reductions are
due to the installation of catalysts in most new cars in the United
States.  A historical review and future projections of total hydro-
carbon emissions are presented in Table 1-15.

The need for unleaded fuel stems from the installation of cata-
lytic converters on cars to decrease the emission of harmful pollu-
tants in the exhaust.  These devices contain platinum, palladium,
and/or rhodium as the active ingredients.  All of these catalytic
materials are readily deactivated or "poisoned" by lead and will
not remain active if the lead content of the fuel exceeds approxi-
mately 0.05 g of lead per gallon (approximately 13.2 mg/liter).
Lead can be either a permanent or a temporary poison for these catalysts,
depending on the temperature of the converter, the concentration of
lead in the exhaust, and the duration of exposure.  Occasional
exposure to leaded gasoline, e.g., to one tankful of leaded gasoline
in 10, will not permanently poison the catalyst.

The data shown in Figure 1-13 are typical indications of this
effect.  These data were obtained in tests conducted on the emis-
sions from a new car, which was owned by the City of Houston (H. C.
McKee, personal communication, 1980).  Hydrocarbon emissions from